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Abstract 
To a certain content, ecosystem function is usually used to evaluate the quality of the ecological environment region 
and provide scientific reason for environmental protection & ecological construction. The landscape-use changes of 
Yueqing Bay were studied by Landsat5TM data in 1993 and 2003 with RS and GIS technology. We 
quantificationally analyzed and identified the change of landscape ecosystem’s service value in Yueqing Bay wetland 
by computation index of ecosystem. The investigations indicated that the growing trend of ecosystem service value 
was reduced 4.38% in the whole research landscape area from 1993 to 2003. However, the increased growing trend 
of landscape was breeding paddy fields and farmlands. It was respectively increased to 31.25% and 1.78%. However, 
the growing trend of water area, seas, shallows and forests has been declined, and the biggest declination was the 
forest which reached 10.09%. In the past 10 years, the landscape type in Yueqing Bay wetland has been changed to 
cause the decline of ecosystem service value for this area. Therefore, the result demonstrated that the ecological 
environment of Yueqing Bay has been deteriorated, and the protective measures need to be taken in this area as soon 
as possible.  
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1.  Introduction 
Wetlands account for only 6% of the global surface area, but provide survival conditions for 20% of the 
lives on the earth. It is the important component of the ecosystem with the most natural landscape & 
biological diversity. Wetland ecosystem services are provided by each of the value of the equivalent of 4.9 
trillion, accounting for 14.7% in the ecosystem and 45% in total value of global natural resources[1]. 
In recent years, many scholars have conducted the research about the value of ecosystem function [1-4]. 
The economic value of quantitative evaluation of ecosystem services has already become the the leading 
edge interdisciplinary research topic in current ecology and economical ecology fields. It has become the 
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research difficulty and hot point, because of the complexity of spatial heterogeneity and evaluation process 
[5-9]. 
We took the Yueqing Bay wetland in Wenzhou as the template in this article; and analyzed the 
geographic information system for the comprehensive survey of the Yueqing Bay landscape’s pattern by 
the satellite remote sensing technique and investigation of outdoor field. Then, we revealed the change and 
potential impact of wetland ecological environment in Yueqing Wetland in Wenzhou, through the research 
about change of service value in Yueqing Bay wetland ecosystem. We tried to provide decisions to 
promote the ecological environmental protection  of Yueqing Bay wetland, the maintenance of wetland‘s 
ecological security and the reasonable usage of the wetland’s resources. 
2.  study areas 
Yueqing Bay which located in the southern coastal Zhejiang Province and north of Oujiang River is 
one of the four Bays. The western part of the city of Yueqing, Wenzhou City, northern and eastern part, 
of Wenling City, Taizhou, and the Yuhuan Country. The geography coordinates are 27°59′09〃
~28°24′26〃N and 120°57′55〃~121°17′09〃E. And Yueqing Bay is a ground-like Bay. Total land 
resource of the region is 83939.56hm2 including the coast of Yueqing, 45718hm2 of Yueqing and 
11111.87hm2 of Wenling City, Yuhuan island link with the mainland peninsula constitute Truman 
Yueqing Bay East 27109.69hm2. 
Yueqing Bay's climate is subtropical monsoon climate zone. The average temperature is 17.0℃ to 
17.5 ℃. Average annual precipitation is 1191.7 ~ 1506.8mm. The precipitation of Yueqing Bay is usually 
above the top of Yueqing Bay. And the precipitation in the western is more than the eastern. Yueqing Bay 
prevail northwest wind in winter and southeast wind in summer. 
 The total area under the Yueqing Bay shortline is 463. 6km2, and the basin area of valley is about 
1470km2. The valley’s average runoff is about 10.31m3 for many years.  
 There are more than 30 rivers flowing into Yueqing Bay and forming plain in different size at the door 
of the main stream. There is no land runoff running into this Bay, so the bay is belong to maritime bay. 
However, the streams are more affected by salinity runoff is also quite obvious. 
TABLE I.     UNIT AREA VALUE ECOSYSTEM SERVICES OF ALL WETLAND TYPES IN YUEQING BAY（YUAN/HM2） 
 waters oceans beaches Breed 
surface 
farmland woodland Constructi-
on land 
Unused land 
Gas 
adjustment 
0.0 315.4 1592.7 0.0 442.4 3097.0 0.0 0.0 
Climate 
regulation 
407.0 0.0 15130.9 0.0 787.5 2389.1 0.0 0.0 
Water 
conservation 
18033.2 0.0 13715.2 0.0 530.9 2831.5 0.0 26.5 
Soil formation 
and protection 
8.8 0.0 1513.1 0.0 1291.9 3450.9 0.0 17.7 
Waste 
treatment 
16086.6 0.0 16086.6 0.0 1451.2 1159.2 0.0 8.8 
Biodiversity 
protection 
22033 41.5 2212.2 315.4 628.2 2884.6 0.0 300.8 
Food 
production 
88.5 124.5 265.5 771.9 884.9 88.5 0.0 8.8 
Raw material 8.8 0.0 61.9 33.2 88.5 2300.6 0.0 0.0 
Entertainment 
and culture 
3840.2 630.8 4910.9 514.6 8.8 1132.6 0.0 8.8 
aggregate 40676.4 3730.2 55489.0 1635.1 6114.3 19334.0 0.0 371.4 
Note: on the Costanza’s study the unit is dollar，use the exchange rate 8.3 between dollar and RMB at that time
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3.  Methodology 
A. Data Treatment and Software 
 In this study, we used the Landsat5TM to remote sensing images of June 3, 1993 and August 2, 2003 
as the underlying data source, in order to study the changes trend of the Yueqing Bay wetland landscape 
types. Firstly, we preprocess the remote sensing images in ERDAS IMAGINE8.7 platform, including 
geometric correction, atmospheric correction, mosaic, spectra and radiation treatment. After geometric 
correcting with Wenzhou City 1:5 million digital topographic maps in ArcGis, the platform make the 
registration error within 30m which is a pixel size. After that, we analyzed land type information by visual 
interpretation in Yueqing Bay, and complete of field testing of thematic maps, then calculate the acreage 
area by statistics. We also use ArcGIS 9.2 in the spatial to analyze function of the superposition of two 
remote sensing images. Derive the superimposed basic date for landscape change, then statistic the change 
date of the landscape of two periods by Excel 2003, and get the change date of ultimate study area wetland 
landscape. 
TABLE II.  THE VALUE OF EOSYSTEM SERVICES OF YUEQING BAY IN 1993（108 YUAN/HM2） 
 waters oceans beaches Breed surface farmland woodland Construction land 
Unused 
land 
Gas adjustment 0.0000 0.1095 0.2907 0.0000 0.0975 1.6577 0.0000 0.0000 
Climate regulation 0.0106 0.0000 2.7612 0.0000 0.1735 1.2788 0.0000 0.0000 
Water conservation 0.4701 0.0000 2.5029 0.0000 0.117 1.5156 0.0000 0.0002 
Soil formation and 
protection 0.0002 0.0000 0.2761 0.0000 0.2846 1.8472 0.0000 0.0001 
Waste treatment 0.4194 0.0000 2.9356 0.0000 0.3197 0.6205 0.0000 0.0001 
Biodiversity protection 0.5744 0.0144 0.4037 0.0061 0.1384 1.544 0.0000 0.0018 
Food production 0.00231 0.04324 0.04845 0.01496 0.19493 0.04737 0.0000 0.00005 
Raw material 0.0002 0.0000 0.0113 0.0006 0.0195 1.2314 0.0000 0.0000 
Entertainment and 
culture 0.10011 0.21909 0.89619 0.00997 0.00194 0.60625 0.0000 0.00005 
aggregate 1.06 1.296 10.126 0.032 1.347 10.349 0.0000 0.002 
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B.  The model of value equivalent exponential 
 Firstly, we collect the area data on wetland landscape of Yueqing Bay in 1993 and 2003 by remote 
sensing technique, and then use ecological service value equivalent index method to calculate the 
ecological service value of wetlands types. 
Value equivalent exponential: 
V=∑
=
×
8
1i
ii AE  （i=1，2，3……8）     （1） 
V is all kinds of landscape types for total ecosystem service study area value, Ei stands for i kinds of 
Landscape types’ ecological service function of the unit price. （RMB/hm2）A stands for i kinds of 
Landscape type area. 
According to the area of all kinds of Landscape types and the unit price of ecological service function, 
we use the formula 1 to calculate the annual ecosystem service value of all kinds of landscape types in 
Yueqing Bay. 
C. The determination principle of area ecosystem Service value’s 
The principle for measuring ecological service value of unit area of each landscape type are as 
follows: 1) merge rivers, reservoirs, the pit, and ponds into waters; 2) merge Paddy fields and dry land 
into a farmland; 3) woodland incorporate for forest; 4) beach corresponds with wetland, as a typical tidal 
sea of wetlands combine with interactive spend rice straw; 5) wasteland corresponds with desert, as 
unused land in research region. 
4.  Results and Discussion 
In this research, we established value of ecosystem service in various types of landscape per unit area at 
Yueqing Bay according to Costanza and the high ground research in the value of ecosystem service per 
unit area of the seacoast and land ecosystem (Table I). We analyzed of area of the landscape types by the 
TABLE III.  THE VALUE OF EOSYSTEM SERVICES OF YUEQING BAY IN 2003（108 YUAN/HM2） 
 waters oceans beaches Breed surface farmland woodland Construction land Unused land
Gas adjustment 0.0000 0.1076 0.2657 0.0000 0.0992 1.6426 0.0000 0.0000 
Climate regulation 0.0095 0.0000 2.5241 0.0000 0.1766 1.2671 0.0000 0.0000 
Water conservation 0.4223 0.0000 2.288 0.0000 0.119 1.5018 0.0000 0.0002 
Soil formation and 
protection 0.0002 0.0000 0.2524 0.0000 0.2896 1.8303 0.0000 0.0001 
Waste treatment 0.3767 0.0000 2.6836 0.0000 0.3254 0.6148 0.0000 0.0001 
Biodiversity protection 0.516 0.0142 0.369 0.0081 0.1408 1.5299 0.0000 0.0017 
Food production 0.00207 0.04247 0.04429 0.01979 0.19839 0.04694 0.0000 0.00005 
Raw material 0.0002 0.0000 0.0103 0.0009 0.0198 1.2202 0.0000 0.0000 
Entertainment and culture 0.08994 0.21518 0.81924 0.01319 0.00197 0.60071 0.0000 0.00005 
aggregate 0.953 1.272 9.257 0.042 1.371 10.254 0.0000 0.002 
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formula (1). Then, we calculated ecosystem service values of landscapes of Yueqing bay in 1993 and 2003 
by MATLAB7.0 (Table IIand  TableIII). 
Figure 1 came from the extraction of ecosystem service values of landscapes in Table II and Table III. 
We found that the Yueqing Bay overall landscape’s ecosystem service value was gradually reduced 4.38% 
from 1993 to 2003 in Figure 1. The increased landscape type was the breeding sea surface and the 
farmland, which respectively rose to 1.00 million RMB and 2.40 million RMB. The increased rate of the 
breeding sea surface and the farmland was respectively 31.25% and 1.78%. However, waters, sea, beaches 
and the forest land landscape presented the downregulated trend. Especially, the beach landscape reduced 
maximum to 86.9 million RMB, while the waters had a largest decline by 10.09%. The forest land had the 
largest contribution rate of 42.74%, according to the ecology service value among the 8 kinds of 
landscapes in 1993 and in 2003 (Table IV). The  
 total ecosystem service value on the type of wetland landscape reached 57.24%. It adequately revealed 
that the wetland ecosystem in Yueqing Bay had a decisive contribution to the landscape ecosystem service 
value. The contribution rate of beach dropped to 1.84% by the end of 2003, with vigorously development 
of the wetland resources. The trend was obviously more than other landscapes.  
5.  Conclusion 
TABLE IV.    Changes of contribution rate of ecosystem services of Yueqing Bay 
 Construction land 
Unused 
land 
Breed 
surface waters oceans farmland beaches woodland
1993 0.00 0.002 0.032 1.06 1.296 1.347 10.126 10.349 
Contribution 
rate（%） 0.00 0.01 0.13 4.38 5.35 5.56 41.82 42.74 
2003 0.00 0.002 0.042 0.953 1.272 1.371 9.257 10.254 
Contribution 
rate（%） 0.00 0.01 0.18 4.12 5.49 5.92 39.99 44.29 
Changes of 
contribution rate
（%） 
0.00 0.00 0.05 -0.26 0.14 0.36 -1.84 1.55 
Figure 1.  Different landscape ecosystem service value changes of 
Yueqing Bay from1993 to 2003. 
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The Yueqing Bay landscape ecosystem service value was dropping during the 10 years. Water, sea, 
beach and forest land landscape all had a dropping tendency, besides the growing of the breeding sea 
surface and the farmland landscape. The reason to cause the whole ecology service value of Yueqing Bay 
with the dropping tendency was that tidal flat and forest landscapes with high ecosystem service value 
were reclaimed; and developed wasteland into farmland to satisfy the needs of population growth on food. 
The total value of the wetland landscape's ecology service quantity reached 57.24% among the 8 kinds of 
landscapes. It indicated that Yueqing Bay wetland ecosystem had a decisive contribution to the overall 
value of landscape ecosystem service. The human activity is a major factor to effect the exchange of 
Yueqing Bay wetland landscape. 
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